The writers investigate the possibility of an atomistic theory of matter and electricity which, while excluding singularities of the field, makes use of no other variables than the g&"of the general relativity theory and the p"of the Maxwell theory. By the consideration of a simple example they are led to modify slightly the gravitational equations which then admit regular solutions for the static spherically symmetric case. These solutions involve the mathematical representation of physical space by a space of two identical sheets, a particle being represented by a "bridge" connecting these sheets. 
The writers investigate the possibility of an atomistic theory of matter and electricity which, while excluding singularities of the field, makes use of no other variables than the g&"of the general relativity theory and the p"of the Maxwell theory. By the consideration of a simple example they are led to modify slightly the gravitational equations which then admit regular solutions for the static spherically symmetric case. These solutions involve the mathematical representation of physical space by a space of two identical sheets, a particle being represented by a "bridge" connecting these sheets. One is able to understand why no neutral particles of negative mass are to be found. The combined system of gravitational and electromagnetic equations are treated similarly and lead to a similar interpretation.
The most natural elementary charged particle is found to be one of zero mass. The manyparticle system is expected to be represented by a regular solution of the field equations corresponding to a space of two identical sheets joined by many bridges. In this case, because of the absence of singularities, the field equations determine both the field and the motion of the particles. It follows that only those points for which (I'-f42 correspond to points for which (1) is the metric.
The first step to the general theory of relativity was to be found in the so-called "Principle of Equivalence": If in a space free from gravitation a reference system is uniformly accelerated, the reference system can be treated as being "at rest, " provided one interprets the condition of the space with respect to it as a homogeneous gravitational field. As is well known the latter is exactly described by the metric field' xs -dx2 -dx3 +A xg dx4 .
The g""of this field satisfy in general the equations R kl (2) and hence the equations that in g'RI, & there is no longer any denominator. If then we replace (3) by R *=g'RI, )
this system of equations is satisfied by (1) 
where T;I, is the tensor of mass or energy density. The main value of the considerations we are presenting consists in that they point the way to a satisfactory treatment of gravitational mechanics. One of the imperfections of the original relativistic theory of gravitation was that as a field theory it was not complete; it introduced the independent postulate that the law of motion of a particle is given by the equation of the geodesic. '
A complete field theory knows only fields and not the concepts of particle and motion. For these must not exist independently of the field but are to be treated as part of it. On the basis of the description of a particle without singularity one has the possibility of a logically more satisfactory treatment of the combined problem: The problem of the field and that of motion coincide.
If several particles are present, this case corresponds to finding a solution without singularities of the modified Eqs. (3a), the solution representing a space with two congruent sheets connected by several discrete "bridges. " Every such solution is at the same time a solution of the field problem and of the motion problem.
In this case it will not be possible to describe the whole field by means of a single coordinate system without introducing singularities. The simplest procedure appears to be to choose coordinate systems in the following way:
(1) One coordinate system to describe one of the congruent sheets. With respect to this system the field will appear to be singular at every bridge.
(2) One coordinate system for every bridge, to provide a description of the field at the bridge and in the neighborhood of the latter, which is free from singularities.
Between the coordinates of the sheet system and those of each bridge system there must exist outside of the hypersurfaces g=0, a regular coordinate transformation with nonvanishing determinant.
f3. CQMEINED FIEI.D. ELEcTRIcITY
The simplest method of fitting electricity into the conceptual framework of the general theory of relativity is based on the following train of ' To be sure, this weakness was formally avoided in the original theory of relativity by the introduction of the energy tensor into the field equations. It was clear, however, from the very beginning that this was'only a provisory completion of the theory in the sense of a phenon&enological in t:erpreta tion.
thoughts. If besides the pure gravitational field other field variables are also present, the field equations of gravitation arẽ ik g gi k~T iki' where T;k is the "material" energy tensor, i.e. , that part of the mathematical expression of the energy which does not depend exclusively on the g"". In the case of the phenomenological representation of matter -if it is to be considered as "dust-like, " that is, without pressure -one takes 7'"= p(dx'/ds) (dx" /ds), where p is the density-scalar, dx'/ds the velocityvector of the matter. It is to be noted that T44 is accordingly a positive quantity.
In general the additional field-variables satisfy such differential equations that, in consequence of them, the divergence T,k. g™ vanishes. As the divergence of the left side of (4) unessential manner so as to make them free from denominators, regular solutigns can be obtained, provided one treats the physical space as consisting of two congruent sheets. The neutral, as well as the electrical, particle is a portion of space connecting the two sheets (bridge). In the hypersurfaces of contact of the two sheets the determinant of the g""vanishes.
One might expect that processes in which several elementary particles take part correspond to regular solutions of the field equations with several bridges between the two equivalen t, sheets corresponding to the physical space. Only by investigations of these solutions will one be able to determine the extent to which the theory accounts for the facts. For the present one cannot even know whether regular solutions with morc than one bridge exist at all.
It appears that the most natural electrical particle in the theory is one without gravitating mass. One is therefore led, according to this theory, to consider the electron or proton as a two-bridge problem.
In favor of the theory one can say that it explains the atomistic character of matter as well as the circumstance that there exist no negative neutral masses, that it introduces no new variables other than the g""and y", and that in principle it can claim to be complete (or closed). On the other hand one does not see a priori whether the theory contains the quantum phenomena.
Nevertheless one should not exclude a priori the possibility that the theory may contain them.
Thus it might turn out that only such regular many-bridge solutions can exist for which the "charges" of the electrical bridges are numerically equal to one another and only two different "masses" occur for the mass bridges, and for which the stationary "motions" are subject to restrictions like those which we encounter in the quantum theory.
In any case here is a possibility for a general relativistic theory of matter which is logically completely satisfying and which contains no new hypothetical elements.
